(Received 21st August 1973) Abnormal mammalian gonadal and, consequently, genital differentiation usually occurs with heteroploidy and other abnormalities of the sex chromosomes, but can also occur when the sex chromosome constitution appears to be normal.
One expression of the latter situation is in cases of male pseudohermaphroditism with two X, but apparently no Y, sex chromosomes. There have been several reports of this in man (see de la Chapelle, 1972) , pig (see Breeuwsma, 1970) , goat (see Hamerton, Dickson, Pollard, Grieves & Short, 1969) and horse (Bornstein, 1967; Generke & Coubrough, 1970) , but only one in the dog (Edols & Allan, 1968) . This paper describes three more cases in closely related dogs with similar anatomical abnormalities.
The propositi were three English cocker spaniels, two (A and B) were littermates, and the third (C) was a sib (Text- fig. 1 Fig. 3 ). The tubular genitalia were surrounded by loose fibrovascular connective tissue and mesothelium. Sections of the decalcified phallus revealed a typically penile microscopic appearance (PI. 1, Fig. 4) .
Chromosome preparations were made from cultures of peripheral blood leucocytes, gonadal tissue and fascia, and directly from bone marrow. The pattern of DNA synthesis in the X chromosomes of Dog was studied by adding 0-35 /¿Ci tritiated thymidine (specific activity 2-0 Ci/mmol) (New Fig. 1 (Culling, 1966) . Approximately 35% of the cells were sexchromatin positive. With the exception of a cocker spaniel, which was found to have a female sex chromosome constitution (Edols & Allan, 1968) , all other male pseudohermaphrodite dogs for which the genetic sex has been studied have been reported either as chromatin negative (Schultz, 1962; Brown, Swanton & Brinkhous, 1963) or as having an XY sex chromosome constitution (McFeely, Hare & Biggers, 1967) .
The simplest theoretical interpretations of the anatomical abnormalities described here are either (1) that the fetal testis-like gonads secreted inadequate amounts of Müllerian-inhibiting and Wolffian-stimulating (masculinizing) hormones (Jost, 1965) , or (2) that normal amounts of fetal testicular hormones were secreted but there was a lack of sensitivity on the part of the sex primordia (Jost, 1955) , due possibly to the modifying effects of the female genotype (see Burns, 1956 
